Lecture Notes in Computer Science 762
Edited by G. Goos and J. Hartmanis

Advisory Board: W. Brauer D. Gries . Stoer




K.W. Ng P. Raghavan
N. V. Balasubramanian F.Y.L. Chin (Eds.)

Algorithms and
Computation

4th International Symposium, ISAAC ’93
Hong Kong, December 15-17, 1993

Proceedings

Springer-Verlag
Berlin Heidelberg New York
London Paris Tokyo

Hong Kong Barcelona
Budapest



Series Editors

Gerhard Goos Juris Hartmanis

Universitit Karlsruhe Cornelt University

Postfach 69 80 Department of Computer Science
Vincenz-Priessnitz-Strafie 1 4130 Upson Hall

D-76131 Karlsruhe, Germany Ithaca, NY 14853, USA

Volume Editors

K. W. Ng
Department of Computer Science, The Chinese University of Hong Kong
Hong Kong

P. Raghavan
IBM T. J. Watson Research Center
Box 218, Yorktown Heights, NY 10598, USA

N.V. Balasubramanian
Department of Computer Science, City Polytechnic of Hong Kong
Hong Kong

F.Y.L. Chin

Department of Computer Science, The University of Hong Kong
Hong Kong

CR Subject Classification (1991): F.1-2, G.2-3, H.3,1.3.5

ISBN 3-540-57568-5 Springer-Verlag Berlin Heidelberg New York
ISBN 0-387-57568-5 Springer-Verlag New York Berlin Heidelberg

This work is subject to copyright. All rights are reserved, whether the whole or
part of the material is concerned, specifically the rights of translation, reprinting,
re-use of illustrations, recitation, broadcasting, reproduction on microfilms or in
any other way, and storage in data banks. Duplication of this publication or parts
thereof is permitted only under the provisions of the German Copyright Law of
September 9, 1965, in its current version, and permission for use must always be
obtained from Springer-Verlag. Violations are liable for prosecution under the

German Copyright Law.

© Springer-Verlag Berlin Heidelberg 1993
Printed in Germany

Typesetting: Camera-ready by author
Printing and binding: Druckhaus Beltz, Hemsbach/Bergstr.
45/3140-543210 - Printed on acid-free paper



Preface

The first International Symposium on Algorithms was held in Tokyoin 1990 and
the second one in Taipei in 1991, The title was changed to International Symposium
on Algorithms and Computation in 1992 when it was held in Nagoya. The papers
in this volume were presented at the fourth symposium in Hong Kong during De-
cember 15-17, 1993. The job of the Program Committee was quite challenging in
that it had to sieve nearly 200 papers! The international nature of the symposium is
apparent not only from the composition of the Program Committee but also in the
number of countries represented in the papers received (some 26). We are grateful
to all those who submitied papers for consideration‘and to the Program Committee
members who helped in the evaluation of these many papers. Three eminent invited
speakers, Prof. Allan Borodin of the University of Toronto, Prof. Tom Leighton of
MIT, and Dr. Mihalis Yannakakis of AT&T, have contributed to these proceedings.
We are grateful to them. We hope that the international research community will
benefit significantly from these proceedings and we are grateful to Springer-Verlag
for undertaking to publish them. We are grateful to several sponsors who made this
symposium financially viable, and to the IEEE Computer Society for cooperation.

We, the Organizing Committee, the Program Committee Co-chairs, and the Sym-
posium Co-chairs, have worked hard to provide for a quality symposium and quality
proceedings. The selected papers were chosen on the bhasis of originality and rel-
evance to the field of algorithms and computation. The selections were based on
extended abstracts, which represent a preliminary report of ongoing research. If is
anticipated that many of these reports will appear in more polished and complete
form in recognized scientific journals.

N V Balasubramanian Francis Y.L. Chin
Kam Wing Ng Prabhakar Raghavan

December 1993
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